Review of manuscript "atmospheric CO2, δ(O2/N2) and δ 13 CO2 measurements at Jungfraujoch, Switzerland: results from a flask sampling intercomparison program" by I. T. van der Laan-Luijkx et al.
In general the paper is well written and well structured. It presents a nice and valuable set of data and an uncommon long triple inter-comparison record, including δ(O2/N2) measurements which are very spares. One weak point of this manuscript in my opinion is the lack of detail and deepening in the interpretation of the differences pointed out by the different records (see below for more details). There are most of the time described but little or no explanations are given or suggested to explain them. I would therefore recommend publication of this paper after taking into account the comments below.
Specific comments:
In the following text, I will refer to page and numbering as appearing in the printing version of the discussion paper.
Page 7297, line 3: "The consistency for δ(O2/N2) …. Not better than +-5 per meg". Could you please add a reference or source for this estimate?
Page 7297, line 5: Is there a reference available to this SIO scale? Page 7297, line 14: "Specific intercomparison … are rare". I would suggest to delete this sentence as there are indeed several other inter-comparison sites running and existing, and including several different laboratories, for example Mace Head in Ireland, Cap Grim in Tasmania or Alert in Canada. There are also several other dual sampling sites running over the world including at least two laboratories. This is also described in the sentence following in the text of the paper. It is of no use in my opinion. Page 7300, line 4: I suggest replacing "to the respective lab" by "to their respective lab".
Page 7300, line 6-11: Have you been able to quantify the pressure effect for the flasks of RUG and UBE during storage? It would be interesting to do so in order to compare with the final differences obtained (especially for δ(O2/N2) and δ 13 CO2) and see if this can explain part of it (try to quantify it). From my personal experience it doesn't seem that there are such important effects for MPI type flasks with Kel-F O-ring for δ(O2/N2). Any comment on the MPI flasks? No information is given on those flasks, are they sent back to MPI after each sampling event or are there no effect on those flasks? Page 7301, line 12: "… is extracted from the air sample with liquid air …"I suppose it is a tipping error and should be liquid Nitrogen?
Page 7301-7302, CO2, first paragraph (line19-26/1-6):
My concern here is that there is no information on how the "valid flasks results" have been retained. Nothing is said about data quality control and/or instrumental precisions. In that case why don't you flag the bad values and remove them? Could you please give more precision on that issue or detail what you mean by measurements issues or small flasks leakages?
For example are there systematic shift or bias between labs, is there always one lab with frequent outlier … This is shown more or less in figure 2, 4,6 but not commented so much.
Page 7303, line 3-14. From this paragraph and table 2, it is clear that the change of sampling set up has a large impact on the CO2 results presented here. But no explanations are given here to try to explain this problem. It is obvious that the calculation implying MPI have been deeply modified by the change conducting to a better agreement between MPI and UBE but a worse one between MPI and RUG. The difference between MPI and RUG has not been affected? So who is right? How can you explain this? Is it linked with the pumping unit used, the flasks, and/or the inlet lines? Page 7305, line 2-5: The average values are of no significance here except for UBE-RUG because there are too many discrepancies between the results for both periods. This is also clearly illustrated in the percentage given in the following sentences of the text. Therefore I would not state that the difference is within 5 per meg as this is purely artificial from averaging procedure.
Page 7305, line 5-7: Could the authors give more precision on the improvements suggested. What kinds of improvements are recommended? Is it really only a matter of sampling procedures, storage or are there some limits on the instrumentation and measurements procedures as well? Please give more details.
Page 7305, line 9: I disagree with this statement. In table two there are significant changes for both periods when looking at UBE-MPI and MPI-RUG average differences (at least more than a factor of 2 change).
Page 7305, line 14-to the end of paragraph page 7306: The main differences arise when UBE data are taken into account. There is a pretty good agreement between MPI and
